INTRODUCTION
The municipality of Juazeiro, Bahia State, Brazil, became an important agricultural growing region, as a result of the modern irrigation technologies at the Low-Middle São
Francisco river basin. Under these conditions of land use chnages, the use of remote sensing by satellite images for quantification the energy exchanges on large scale is highly relevant what has been done in distinct climate regions (Pôças et al. 2013 , Teixeira et al., 2014 .
Although the worldwide known SEBAL algorithm had been calibrated and validated with field radiation and energy balance measurements, presenting a good performance in the Brazilian semi-arid region (Teixeira et al. 2009a,b) , the major difficult for its applicability for the whole year is the assumption of zero λE for dry pixels. During the rainy season, the mixed ecosystems of irrigated crops and natural vegetation are homogenously wet with the whole region presenting high evapotranspiration rates.
Two algorithms were developed and validated under the Brazilian semi-arid conditions.
The SAFER (Simple Algorithm For Evapotranspiration Retrieving) to acquire λE and the SUREAL (Surface Resistance Algorithm) for estimation of the surface resistance to the water fluxes (rs). This last model allows the classification of irrigated crops in mixed agroecosystems (Teixeira et al., 2004) The objective of the current research was to apply these models together with Landsat 8 images and a net of agrometeorological stations for quantification of the large-scale energy balance components in a selected area with mixed irrigated crops in the Juazeiro municipality, The bands 1 to 7 of the Landsat 8 were used for the surface albedo (α0) calculation, while for the surface temperature (T0), the bands 10 and 11 were used, following the methodology described in Teixeira et al. (2009a Teixeira et al. ( , 2014 for the Landsat 5 and 7 but considering the wavelengths and the conversion constants for the Landsat 8.
MATERIAL AND METHODS

Fig
Daily Rn was calculated by using the Slob equation: where aL is the regression coefficient (Teixeira et al., 2014) .
The SAFER (Simple Algorithm For Evapotranspiration Retrieving) algorithm was used for modeling the instantaneous values of the ratio ET/ET0, which was multiplied by the grids of ET0 for estimating the daily ET large-scale values and then transformed into energy units to
give λE:
where aS and bS are the regressions coefficients, being 1.8 and -0.008, respectively, for the Brazilian Northeast conditions (Teixeira et al., 2014) .
For the daily G values, the equation derived by Teixeira et al. (2014) was used:
where aG and bG are regression coefficients found to be 3.98 and -25.47, respectively for the Brazilian Northeast conditions. The sensible heat flux (H) was estimated as residue in the energy balance equation:
The evaporative fraction (Ef) was included to take into account the soil moisture:
For classification of the vegetated surface as irrigated crops the SUREAL (Surface Resistance Algorithm) model was applied:
where ar and br are regression coefficients, considered respectively 0.04 e 2.72 for the Brazilian Northeast condition (Teixeira et al., 2014) . Pixels with rs values bellow 800 s m -1
and NDVI above or equal to 0.4 were considered as irrigated crops.
RESULTS AND DISCUSSION
As the weather-driving forces for the energy partition are RG, precipitation (P), and the atmospheric demand, represented by the reference evapotranspiration (ET0), the trend of these weather parameters on a daily scale, during the years comprising the acquisitions of the satellite images (2013 and 2014) were first analysed. Fig. 2 shows these parameters in terms of Day of the Year (DOY), with data from the AS Massaroca (see Fig. 1 ). This station was chosen because there were no data gaps. Clearly one can distinguish irrigated areas from natural vegetation by the highest λE pixel values in the first ecosystem (Fig. 5a ). In some places one can see λE higher than Rn, Considering all the study area, in October (DOY/Year 278/2013), H presented its highest value, averaging 9.9 MJ m -2 day -1 .
Another energy balance parameter that also presented differences among the semi-arid ecosystems was G (Figure 5c ). At the daily scale, cropped area presented higher value than
natural vegetation, what can be explained by lower negative fluxes at night. However, considering all agro-ecosystems, G pixel values were low, around 0.3 MJ m -2 d -1 , and could be neglected at daily scale (Teixeira et al., 2014) .
The mean pixel values of the energy balance components for the mixed irrigated crops are showed for different thermo-hydrological conditions in the selected area of the Juazeiro (BA) municipality, Northeast of Brazil (Table 1 ). The average Rn/RG value ranged from 0.40 to 0.50. Field measurements retrieved Rn being 46% of RG for wine grape, 55% for table grape, 51% for mango orchard, and 53% for "Caatinga" in the Brazilian semiarid conditions (Teixeira et al., 2008) . Considering the spatial variations in RG and Rn, represented by the standard deviations, the current results are also in agreement with other studies (Hughes et al., 2001; Yunusa et al., 2004) , which give confidence to the remote sensing methods.
The highest fractions of the daily available energy (Rn) used as λE were soon after the 
